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This ROD has an associated ESD.

                               RECORD OF DECISION
                         REMEDIAL ALTERNATIVE SELECTION

   SITE  NORTH DAKOTA ARSENIC TRIOXIDE IN SOUTHEASTERN NORTH DAKOTA.

   #DR
   DOCUMENTS REVIEWED

   I AM BASING MY DECISION PRIMARILY ON THE FOLLOWING DOCUMENTS DESCRIBING
   THE ANALYSIS OF THE COST-EFFECTIVENESS OF REMEDIAL ALTERNATIVES FOR THE
   NORTH DAKOTA ARSENIC TRIOXIDE SITE.

   - INVESTIGATION OF ARSENIC IN SOUTHEASTERN NORTH DAKOTA GROUND WATER,
     REMEDIAL INVESTIGATION PREPARED BY DIVISION OF WATER SUPPLY AND
     POLLUTION CONTROL, NORTH DAKOTA STATE DEPARTMENT OF HEALTH DATED
     DECEMBER 1985.

   - HEALTH RISK ASSESSMENT PREPARED BY THE DIVISION OF WATER SUPPLY AND
     POLLUTION CONTROL, NORTH DAKOTA STATE DEPARTMENT OF HEALTH, UNDATED.

   - WATER TREATMENT ALTERNATIVES FOR THE REDUCTION OF ARSENIC IN GROUND
     WATER SUPPLIES OF SOUTHEASTERN NORTH DAKOTA, FEASIBILITY STUDY
     PREPARED BY THE NORTH DAKOTA DIVISION OF WATER SUPPLY AND POLLUTION
     CONTROL DATED JULY 1986.

   - REMOVAL ACTION MEMORANDUM IN SUPPORT OF THE PLANNED EMERGENCY
     REMOVAL ACTION PREPARED BY EPA EMERGENCY RESPONSE BRANCH DATED MAY
     23, 1986 AND AMENDED ON SEPTEMBER 10, 1986.

   - TECHNICAL MEMORANDUM CONCERNING ROD STUDIES DATED AUGUST 12, 1986
     FROM CAMP DRESSER & MCKEE INC. TO EPA.

   - FINAL SITE HEALTH ASSESSMENT PREPARED BY THE AGENCY FOR TOXIC
     SUBSTANCES AND DISEASE REGISTRY DATED AUGUST 28, 1986.

   - SUMMARY OF REMEDIAL ALTERNATIVES.

   - RESPONSIVENESS SUMMARY.

   #DE
   DECLARATIONS

   CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION,
   AND LIABILITY ACT OF 1980 (CERCLA), AND THE NATIONAL CONTINGENCY PLAN
   (40 CFR PART 300), I HAVE DETERMINED THAT THE EXPANSION OF THE EXISTING
   RICHLAND RURAL WATER DISTRIBUTION SYSTEM AND CONSTRUCTION OF A NEW RURAL
   WATER SYSTEM AT THE NORTH DAKOTA ARSENIC TRIOXIDE SITE IS A
   COST-EFFECTIVE REMEDY AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH
   AND WELFARE.  I HAVE ALSO DETERMINED THAT REMEDIAL ACTION FOR ADEQUATE
   PROTECTION OF THE ENVIRONMENT (SPECIFICALLY, RESTORATION OF GROUND WATER
   QUALITY TO BACKGROUND LEVELS) IS NOT TECHNICALLY FEASIBLE BECAUSE OF THE
   LARGE AREAL EXTENT OF GROUND WATER CONTAMINATION (APPROXIMATELY 171
   SQUARE MILES), HYDROGEOLOGICAL CHARACTERISTICS, AND LACK OF A POINT
   SOURCE OF CONTAMINATION.  THE STATE OF NORTH DAKOTA HAS BEEN CONSULTED
   AND AGREES WITH THE APPROVED REMEDY.  THE ACTION WILL REQUIRE FUTURE
   OPERATION AND MAINTENANCE ACTIVITIES TO ENSURE THE CONTINUED
   EFFECTIVENESS OF THE REMEDY.  THESE ACTIVITIES WILL BE CONSIDERED PART
   OF THE APPROVED ACTION AND ELIGIBLE FOR TRUST FUND MONIES FOR A PERIOD
   OF 1 YEAR, OR 10 YEARS IF ALLOWABLE UNDER REAUTHORIZATION OF CERCLA.



   I HAVE ALSO DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN
   BALANCED AGAINST THE AVAILABILITY OF TRUST FUND MONIES FOR USE AT OTHER
   SITES.

   SEPTEMBER 26, 1986                          JOHN G. WELLES
          DATE                             REGIONAL ADMINISTRATOR.

                 SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

   #SLD
   SITE LOCATION AND DESCRIPTION

   THE NORTH DAKOTA ARSENIC TRIOXIDE SITE IS COMPOSED OF 20 TOWNSHIPS IN
   THREE COUNTIES (RICHLAND, RANSOM AND SARGENT) IN SOUTHEASTERN NORTH
   DAKOTA ENCOMPASSING ABOUT 568 SQUARE MILES (FIGURE 1).  WITHIN THIS
   STUDY AREA, ARSENIC WAS DETECTED IN THE GROUND WATER IN FOUR SEPARATE
   REGIONS (FIGURE 2) AT LEVELS AT OR ABOVE THE MAXIMUM CONTAMINANT LEVEL
   (MCL) OF 0.05 MG/L SET BY THE U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
   PURSUANT TO THE SAFE DRINKING WATER ACT (SDWA).  INCLUDED IN THESE FOUR
   REGIONS ARE THE SMALL TOWNS OF WYNDMERE AND LIDGERWOOD AS WELL AS
   PRIVATE HOMES AND FARMS IN RURAL AREAS.  THE AFFECTED AREA TOTALS ABOUT
   171 SQUARE MILES.

   THIS AREA OF SOUTHEASTERN NORTH DAKOTA IS PRIMARILY SPARSELY POPULATED
   FARMLAND.  ABOUT 4,500 PEOPLE LIVE IN THE ENTIRE STUDY AREA WITH 971 IN
   LIDGERWOOD AND 550 IN WYNDMERE.  TOPOGRAPHY CONSISTS OF GENTLY ROLLING
   HILLS AND RELATIVELY FLAT PLAINS, MUCH OF WHICH HAS BEEN INFLUENCED BY
   PAST LACUSTRINE AND GLACIAL ACTIVITY.  GROUND WATER SYSTEMS INCLUDE THE
   DEEPER DAKOTA SANDSTONE AQUIFER (200 TO 1,000 FEET BELOW LAND SURFACE),
   AND THE MORE SHALLOW GLACIAL DRIFT AQUIFERS, (3 TO 156 FEET BELOW LAND
   SURFACE).  ARSENIC CONTAMINATION APPEARS TO BE LIMITED TO THE SEVEN
   MAJOR UNCONFINED GLACIAL DRIFT AQUIFERS.

   #SH
   SITE HISTORY

   ARSENIC-LACED BAIT WAS USED EXTENSIVELY THROUGHOUT NORTH DAKOTA TO
   COMBAT GRASSHOPPER INFESTATIONS IN THE 1930S AND EARLY 1940S.  DURING
   WATER QUALITY MONITORING OF MUNICIPAL SUPPLIES IN 1979, THE WATER SUPPLY
   AND POLLUTION CONTROL DIVISION OF THE NORTH DAKOTA STATE DEPARTMENT OF
   HEALTH DETECTED ELEVATED LEVELS OF ARSENIC IN THE TOWNS OF LIDGERWOOD
   AND WYNDMERE.

   ADDITIONAL MONITORING FOUND MORE WIDESPREAD OCCURRENCE OF ARSENIC IN
   RURAL AREAS.  THE DIVISION CONDUCTED A REMEDIAL INVESTIGATION AND
   FEASIBILITY STUDY OVERSEEN BY THE EPA FROM 1982 TO 1986.  THE FINAL RI
   REPORT WAS ISSUED IN DECEMBER 1985 AND THE FS REPORT IN JULY 1986.

   INVESTIGATION OF ARSENIC BAIT DISPOSAL METHODS AND INTERVIEWS WITH AREA
   RESIDENTS INDICATED THAT CONTAMINATION COULD HAVE RESULTED FROM BAIT
   DISPOSAL ALTHOUGH NO SPECIFIC DISPOSAL SITES OR CONTAMINANT SOURCES WERE
   FOUND.  ONE FORMER BAIT-MIXING STATION WAS IDENTIFIED NEAR WYNDMERE.

   ARSENIC-CONTAMINATED GROUND WATER WAS DETERMINED TO BE A HEALTH RISK IN
   THE LATE 1970S IN LIDGERWOOD.  THE NORTH DAKOTA STATE DEPARTMENT OF
   HEALTH ORDERED LIDGERWOOD TO TAKE APPROPRIATE MEASURES TO PROVIDE
   DRINKING WATER THAT MET THE MCL FOR ARSENIC (0.05 MG/L) AS ESTABLISHED
   BY THE SDWA.  SEVERAL ALTERNATIVES WERE EVALUATED.  LIDGERWOOD BUILT A
   NEW WATER TREATMENT PLANT, OVERSEEN BY THE STATE UNDER THE SDWA.  THE
   PLANT WAS COMPLETED IN 1986 AND DRINKING WATER IN LIDGERWOOD NOW MEETS
   THE MCL OF THE SDWA.  THE RAW WATER SUPPLY FROM GROUND WATER WELLS FOR



   THE TOWN OF WYNDMERE ALSO EXCEEDS THE MCL FOR ARSENIC.  HOWEVER,
   WYNDMERE'S EXISTING WATER TREATMENT SYSTEM IS EFFECTIVE IN REMOVING
   ARSENIC.

   #CSS
   CURRENT SITE STATUS

   CHRONIC EXPOSURE TO ARSENIC IN HUMANS CAUSES CHARACTERISTIC TOXIC
   EFFECTS ON THE PERIPHERAL NERVOUS SYSTEM, AND, IN CHILDREN, EFFECTS ON
   THE CENTRAL NERVOUS SYSTEM.  ACUTE ARSENIC POISONING IN HUMANS MAY
   RESULT IN GASTROINTESTINAL EFFECTS, HEMOLYSIS AND NEUROPATHY.  ARSENIC
   HAS BEEN FOUND TO BE EMBRYOTOXIC, FETOTOXIC, AND TERATOGENIC IN SEVERAL
   ANIMAL SPECIES, BUT ITS ABILITY TO INDUCE MALFORMATIONS IN HUMANS IS
   LESS WELL SUBSTANTIATED.  ARSENIC'S POTENTIAL AS A HUMAN CARCINOGEN HAS
   LONG BEEN RECOGNIZED, BUT ITS CARCINOGENICITY HAS BEEN DEMONSTRATED ONLY
   RECENTLY IN ANIMAL MODELS.

   DURING CONDUCT OF THE RI AND FS, 704 SAMPLES FROM 558 GROUND WATER
   SUPPLY LOCATIONS IN AN AREA OF 568 SQUARE MILES INDICATED ARSENIC LEVELS
   IN GROUND WATER RANGING FROM UNDETECTED TO 1.56 MG/L.  ARSENIC WAS FOUND
   IN GROUND WATER AT LEVELS AT OR ABOVE THE MCL OF 0.05 MG/L IN FOUR
   SEPARATE REGIONS, TOTALING ABOUT 171 SQUARE MILES.  FIGURE 2 SHOWS
   OBSERVED ARSENIC VALUES IN AN ARSENIC ISOCONCENTRATION MAP.  ARSENIC
   OCCURRENCE IS WIDESPREAD AND IN HIGHLY VARIABLE LEVELS AND LOCATIONS.

   THE RI AND FS CONCLUDED THAT THE ELEVATED LEVELS OF ARSENIC IN GROUND
   WATER RESULTED BOTH FROM USE OF ARSENIC-BASED GRASSHOPPER BAIT AND
   NATURALLY OCCURRING SOURCES.  AN ESTIMATED 330,000 POUNDS OF ARSENIC
   TRIOXIDE BAIT MAY HAVE BEEN USED IN THE ENTIRE STUDY AREA.  THE
   BACKGROUND GROUND WATER ARSENIC LEVEL WAS ESTIMATED IN THE RI TO BE
   0.025 MG/L.

   OF THE 4,500 PERSONS LIVING IN THE ENTIRE STUDY AREA, AN ESTIMATED 748
   PEOPLE IN 278 HOMES ARE CONSIDERED TO BE SUBJECT TO INCREASED HEALTH
   RISK DUE TO EXPOSURE TO ARSENIC ABOVE THE MCL IN GROUND WATER SUPPLIES.
   DATA ARE FROM THE RI AND HEALTH RISK ASSESSMENT PREPARED BY THE NORTH
   DAKOTA STATE DEPARTMENT OF HEALTH.  TABLE 1 SHOWS THE POPULATION AT RISK
   BY LOCATION AND ARSENIC LEVEL.  THESE PEOPLE REPRESENT RURAL SITES USING
   PRIVATE WELL SYSTEMS.

   AS AN INTERIM MEASURE, EPA INSTITUTED AN EMERGENCY RESPONSE ACTION TO
   ADDRESS THE IMMEDIATE HEALTH IMPACTS OF THE ARSENIC-CONTAMINATED GROUND
   WATER.  EPA DETERMINED THAT AN INTERIM MEASURE WAS NECESSARY BECAUSE THE
   LEVELS OF ARSENIC IN GROUND WATER EXCEEDED THE MCL AND 10-DAY HEALTH
   ADVISORY OF 0.05 MG/L ESTABLISHED BY EPA.  THE EMERGENCY RESPONSE ACTION
   WILL CONSIST OF INSTALLATION OF ACTIVATED ALUMINA OR OTHER SUITABLE
   POINT OF USE TREATMENT UNITS FOR ONE TAP PER AFFECTED HOUSEHOLD (ARSENIC
   CONCENTRATION GT 0.05 MG/L).  THE EMERGENCY RESPONSE ACTION IS PRESENTLY
   SCHEDULED FOR IMPLEMENTATION DURING THE LAST QUARTER OF 1986.  THE
   EMERGENCY RESPONSE ACTION ALSO PROVIDES FOR FURTHER STUDY OF THE FORMER
   ARSENIC-BAIT MIXING SITE AT WYNDMERE.

   #ENF
   ENFORCEMENT

   SPORADIC, DEVASTATING GRASSHOPPER INFESTATIONS RESULTED IN NUMEROUS
   ARSENIC BAIT CONTROL PROGRAMS WITHIN THE SITE.  IDENTIFIABLE POTENTIAL
   RESPONSIBLE PARTIES (PRPS) INCLUDE THE NUMEROUS INDIVIDUALS AND ENTITIES
   WHICH PARTICIPATED IN THESE PROGRAMS.

   GRASSHOPPER INFESTATIONS IN THE YEARS BETWEEN 1910 AND 1950 RESULTED IN



   CONGRESSIONAL FUNDING TO PROVIDE ARSENIC BAIT TO THE STATE AND COUNTIES
   OF NORTH DAKOTA AND A NUMBER OF FEDERAL-STATE COOPERATIVE PROGRAMS.  THE
   U.S. DEPARTMENT OF AGRICULTURE APPARENTLY DISTRIBUTED FEDERAL FUNDS AND
   ASSISTANCE TO THE STATE, WHICH THROUGH ITS EXTENSION SERVICE AND COUNTY
   AGENTS, FACILITATED DISTRIBUTION OF ARSENIC BAIT TO THE COUNTIES AND
   INDIVIDUAL FARMERS AND LANDOWNERS.  IT ALSO APPEARS THAT THE COUNTY
   GOVERNMENTS FUNDED AND FACILITATED INDIVIDUAL FARMERS' AND LANDOWNERS'
   USE OF ARSENIC BAIT, BOTH INDEPENDENTLY AND IN CONJUNCTION WITH FEDERAL
   FUNDING.

   ENFORCEMENT ACTIVITY AT THE NORTH DAKOTA ARSENIC TRIOXIDE SITE WOULD BE
   EXTREMELY DIFFICULT GIVEN THE EXTENSIVE INVOLVEMENT OF NUMEROUS PUBLIC
   AND PRIVATE ENTITIES AND GIVEN THE REMAINING QUESTIONS CONCERNING THE
   EXTENT, SOURCES AND CAUSE OF THE GROUND WATER CONTAMINATION.  EPA
   RECOMMENDS THAT THE HAZARDOUS SUBSTANCES RESPONSE TRUST FUND (SUPERFUND)
   BE USED TO FINANCE REMEDIAL ACTION, AND THAT FURTHER INVESTIGATION BE
   CONDUCTED TO EVALUATE AND FACILITATE POTENTIAL ENFORCEMENT ACTIONS.
   STATE MATCHING FUNDS AMOUNTING TO TEN PERCENT WILL BE REQUIRED BEFORE
   FINAL REMEDIATION CAN BEGIN.

   #AE
   ALTERNATIVES EVALUATION

   THE GOAL OF THE ALTERNATIVES EXAMINED IN THE FS IS TO EFFECTIVELY
   MITIGATE AND MINIMIZE THREATS TO AND PROVIDE ADEQUATE PROTECTION OF
   PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT.  THE ALTERNATIVES
   EXAMINED TO ACHIEVE THIS GOAL IN THE FS AND TECHNICAL MEMORANDUM WERE:

       1. NO ACTION

       2. POINT OF USE/POINT OF ENTRY TREATMENT
          - DISTILLATION
          - ACTIVATED ALUMINA
          - REVERSE OSMOSIS
          - BOTTLED WATER

       3. WATER TREATMENT SYSTEMS
          - COMMUNITY
          - RURAL WATER

       4. TOTAL GROUND WATER TREATMENT.

   ALTERNATIVES WERE DEVELOPED PURSUANT TO 40 CFR 300.68(F).  THE SDWA
   STANDARD OF 0.05 MG/L OF ARSENIC WAS IDENTIFIED AS THE APPLICABLE
   FEDERAL PUBLIC HEALTH REQUIREMENT FOR THIS SITE.  NO OFF-SITE DISPOSAL
   ALTERNATIVES ARE APPROPRIATE BECAUSE CONTAMINANT SOURCE AREAS THAT
   REQUIRE REMOVAL WERE NOT FOUND.  THE POINT OF USE ALTERNATIVES PROVIDE
   FOR TREATMENT AT THE POINT OF USE IN A HOUSEHOLD.  THE POINT OF ENTRY
   ALTERNATIVES PROVIDE FOR TREATMENT AT THE POINT OF ENTRY FOR WATER INTO
   THE HOUSEHOLD.  THE POINT OF USE ALTERNATIVES WOULD REDUCE THE
   LIKELIHOOD OF PRESENT OR FUTURE THREAT AND PROVIDE SIGNIFICANT
   PROTECTION OF PUBLIC HEALTH BUT WOULD NOT ATTAIN APPLICABLE FEDERAL
   PUBLIC HEALTH REQUIREMENTS.  THE POINT OF ENTRY ALTERNATIVES WOULD
   ATTAIN THE APPLICABLE FEDERAL PUBLIC HEALTH REQUIREMENT, THE SAFE
   DRINKING WATER ACT (SDWA) IF INSTALLED, OPERATED AND MAINTAINED
   PROPERLY.  THE COMMUNITY AND RURAL WATER TREATMENT SYSTEMS AND GROUND
   WATER TREATMENT ALTERNATIVES WOULD ATTAIN AND EXCEED THE APPLICABLE
   STANDARD OF THE SDWA.  THE GROUND WATER TREATMENT ALTERNATIVE WOULD ALSO
   PROVIDE FOR PROTECTION OF THE ENVIRONMENT AS WELL AS PUBLIC HEALTH AND
   WELFARE.

   ALTERNATIVES WERE INITIALLY SCREENED USING THE CRITERIA OF COST,



   EFFECTIVENESS, AND ACCEPTABLE ENGINEERING PRACTICES AS DIRECTED BY 40
   CFR PART 300.68(G).  COSTS INCLUDING OPERATION AND MAINTENANCE (O&M)
   WERE CONSIDERED FOR EACH ALTERNATIVE.  EACH ALTERNATIVE WAS SCREENED BY
   EVALUATING FEASIBILITY, APPLICABILITY, AND RELIABILITY.  EFFECTIVENESS
   IN PROTECTING HUMAN HEALTH AND WELFARE AND THE ENVIRONMENT WAS ALSO
   CONSIDERED.

   DURING THE SCREENING PROCESS, THE NO ACTION ALTERNATIVE WAS ELIMINATED
   FOR THE RURAL HOMEOWNERS BECAUSE IT DOES NOT PROTECT PUBLIC HEALTH AND
   WELFARE AND THE ENVIRONMENT.  INHABITANTS WOULD CONTINUE TO REMAIN AT
   RISK DUE TO ARSENIC CONCENTRATIONS IN DRINKING WATER ABOVE THE 0.05 MG/L
   MCL (SDWA STANDARD).  AS DISCUSSED UNDER SITE HISTORY, THE NO ACTION
   ALTERNATIVE WAS RETAINED AS APPROPRIATE FOR THE TOWNS OF LIDGERWOOD AND
   WYNDMERE BECAUSE THEIR WATER TREATMENT SYSTEMS CURRENTLY REMOVE ARSENIC
   AND PROVIDE WATER THAT EXCEEDS (I.E., IS LOWER THAN) THE MCL.

   THE GROUND WATER TREATMENT ALTERNATIVE WAS ELIMINATED DURING THE
   SCREENING PROCESS BECAUSE IT IS NOT FEASIBLE FOR THE LOCATION AND
   CONDITION AT THE SITE (40 CFR 300.68(G)(2)).  A TYPICAL GROUND WATER
   TREATMENT SYSTEM INVOLVES EXTRACTION OF CONTAMINATED WATER THROUGH A
   CLUSTER OF WELLS, TREATMENT, AND INJECTION OF THE TREATED WATER BACK
   INTO THE AQUIFER.  TO ACHIEVE A DETAILED ANALYSIS OF THIS ALTERNATIVE,
   THE CONTAMINANT PLUME BOUNDARIES AND AQUIFER SYSTEM (CHARACTERISTICS AND
   INTERCONNECTION) WOULD HAVE TO BE WELL DEFINED.  AT THIS SITE, THESE
   CHARACTERISTICS WOULD BE NEARLY IMPOSSIBLE TO DEFINE BECAUSE OF THE
   LARGE STUDY AREA AND ITS COMPLEX HYDROGEOLOGY.  TREATMENT WOULD NOT BE
   FEASIBLE BECAUSE A POINT SOURCE THAT WOULD BE TREATABLE WAS NOT
   IDENTIFIED.  ARSENIC WAS OBSERVED IN VARYING CONCENTRATIONS AND AT
   DIFFERENT AQUIFER DEPTHS THROUGHOUT THE REGION.  AN INORDINANT NUMBER OF
   CLUSTERS OF RECOVERY WELLS CONSTRUCTED AT VARYING DEPTHS OVER A VERY
   LARGE AREA (171 SQUARE MILES) WOULD BE REQUIRED FOR ADEQUATE COLLECTION
   OF CONTAMINATED WATER.  THEREFORE, THE GROUND WATER TREATMENT
   ALTERNATIVE WAS DETERMINED TO BE TECHNICALLY INFEASIBLE DUE TO THE
   AQUIFER CHARACTERISTICS, THE LARGE AREA OF CONTAMINATION, AND LACK OF A
   POINT SOURCE.

   THE REMAINING ALTERNATIVES WERE EVALUATED IN MORE DETAIL ACCORDING TO 40
   CFR PART 300.68(H) IN THE FS AND TECHNICAL MEMORANDUM.  ALTERNATIVES
   WERE REFINED AND SPECIFIED IN DETAIL.  DETAILED COST ESTIMATES WERE
   DEVELOPED.

   ENGINEERING IMPLEMENTATION, RELIABILITY AND CONSTRUCTIBILITY WERE
   EVALUATED.  THE EVALUATION INCLUDED AN ASSESSMENT OF THE EXTENT TO WHICH
   EACH ALTERNATIVE WOULD EFFECTIVELY PREVENT, MITIGATE, OR MINIMIZE
   THREATS TO, AND PROVIDE PROTECTION OF PUBLIC HEALTH, WELFARE AND THE
   ENVIRONMENT AND AN ANALYSIS OF ADVERSE ENVIRONMENTAL IMPACTS.
   RECYCLE/REUSE AND THE OTHER ALTERNATIVE TECHNOLOGIES LISTED IN 40 CFR
   300.68(H)(V) WERE DETERMINED NOT TO BE APPROPRIATE FOR THIS SITE.

   THE VARIOUS POINT OF USE/POINT OF ENTRY ALTERNATIVES WERE EVALUATED IN
   THE FS AND BY EPA.  THESE INCLUDED ACTIVATED ALUMINA, REVERSE OSMOSIS,
   DISTILLATION, AND BOTTLED WATER.  THE POINT OF USE/POINT OF ENTRY
   ALTERNATIVES ARE CHARACTERIZED BY INHERENT VARIABILITY AND INCONSISTENCY
   ASSOCIATED WITH OCCUPANT OPERATION AND MAINTENANCE OF THE SYSTEM.
   THEREFORE, BECAUSE OF LACK OF RELIABILITY AND PROPER ASSURANCE OF
   IMPLEMENTATION AND MAINTENANCE OF THESE ALTERNATIVES, ADEQUATE
   PROTECTION OF PUBLIC HEALTH COULD NOT BE GUARANTEED.  THESE TYPES OF
   TECHNOLOGIES RELY HEAVILY ON INSTITUTIONAL CONTROLS AND WOULD NOT
   PROVIDE A PERMANENT REMEDY.  POINT OF USE SYSTEMS ALSO DO NOT PROVIDE
   TREATMENT FOR ALL OF THE WATER IN THE HOUSEHOLD.  THEREFORE, IT WAS
   DETERMINED THAT THESE ALTERNATIVES WOULD NOT EFFECTIVELY PREVENT,
   MITIGATE, OR MINIMIZE THREATS TO AND PROVIDE PROTECTION OF PUBLIC
   HEALTH, WELFARE AND THE ENVIRONMENT.



   THE RURAL WATER ALTERNATIVE INVOLVES EXPANSION OF THE EXISTING WATER
   SYSTEM AND CONSTRUCTION OF A NEW RURAL WATER DISTRIBUTION SYSTEM.
   CENTRALIZED TREATMENT AND DISTRIBUTION OF WATER THAT MEETS THE MCL OF
   THE SDWA WOULD BE PROVIDED FOR RURAL RESIDENCES WITH CONTAMINATED GROUND
   WATER WITHIN THE AFFECTED REGIONS.  THE ALTERNATIVE CONSISTS OF
   EXPANDING THE RICHLAND RURAL WATER USERS ASSOCIATION (RWUA) SYSTEM
   WITHIN ITS PRESENT BOUNDARIES, AND CREATING ANOTHER RWUA TO SERVE OTHER
   RESIDENTS WITHIN THE AFFECTED AREA BUT OUTSIDE THE EXISTING RICHLAND
   RWUA BOUNDARIES.  EXPANSION OF THE DISTRIBUTION SYSTEM FOR THE RICHLAND
   RWUA WOULD BE NECESSARY.  CURRENT TREATMENT CAPACITY FOR EXPANSION
   WITHIN THE EXISTING RICHLAND RWUA IS ADEQUATE.

   THE NEW RWUA WOULD REQUIRE CONSTRUCTION OF WELLS, A TREATMENT SYSTEM AND
   A DISTRIBUTION SYSTEM, OR CONSTRUCTION OF A DISTRIBUTION SYSTEM TO TIE
   INTO THE EXISTING RICHLAND RWUA TREATMENT SYSTEM.  IT WOULD UTILIZE DEEP
   WELLS WITH CO-PRECIPITATION OF ARSENIC DURING IRON AND MANGANESE
   REMOVAL.  THE PROPOSED METHOD WOULD USE AERATION AND/OR CHEMICAL
   OXIDANTS SUCH AS CHLORINE OR POTASSIUM PERMANGANATE, FOLLOWED BY
   FILTRATION THROUGH A HIGH RATE SAND FILTER OR NATURAL GREEN AND ZEOLITE
   (IF ADDITIONAL REACTION TIME IS REQUIRED).  CONSTRUCTION OF THE NEW RWUA
   WOULD BE INDEPENDENT OF THE RICHLAND RWUA.  HOWEVER, THE TWO SYSTEMS
   SHOULD BE JOINTLY MANAGED TO PROVIDE GREATER OVERALL RELIABILITY AND
   GREATER EFFICIENCY IN ADMINISTERING THE ASSOCIATIONS.  IT MAY BE
   POSSIBLE TO CONNECT TO THE RICHLAND RWUA WELL AND TREATMENT SYSTEM, IN
   WHICH CASE ONLY A NEW DISTRIBUTION SYSTEM WOULD BE REQUIRED.  EVALUATION
   OF INSTITUTIONAL CONTROLS WILL OCCUR DURING DETAILED DESIGN.  THIS
   ALTERNATIVE WILL PROTECT PUBLIC HEALTH AND WELFARE BY REMOVING ARSENIC
   IN ORDER TO EXCEED THE APPLICABLE DRINKING WATER STANDARD.

   COSTS ESTIMATES FOR THE ALTERNATIVE THAT WERE EVALUATED IN DETAIL ARE
   PRESENTED IN TABLE 2.  THE POINT OF USE/POINT OF ENTRY COST ESTIMATES
   WERE TAKEN FROM THE FS AND THE GROUND WATER TREATMENT AND RURAL WATER
   DISTRIBUTION COST ESTIMATES WERE OBTAINED FROM THE TECHNICAL MEMORANDUM
   FROM CDM TO EPA.

   #CR
   COMMUNITY RELATIONS

   THE COMMUNITY'S LEVEL AND NATURE OF CONCERNS ARE SUMMARIZED IN THE
   ATTACHED COMMUNITY RESPONSIVENESS SUMMARY.

   #OEL
   CONSISTENCY WITH OTHER ENVIRONMENTAL REQUIREMENTS

   EXPANSION OF THE RURAL WATER SUPPLY WOULD COMPLY WITH APPLICABLE
   ENVIRONMENTAL LAWS AND REGULATIONS.  A RURAL WATER SYSTEM WOULD PROVIDE
   WATER THAT ATTAINS AND EXCEEDS THE SAFE DRINKING WATER ACT (SDWA) MCL
   FOR ARSENIC OF 0.05 MG/L.  A WATER TREATMENT SYSTEM WILL BE BUILT AS
   PART OF THE RURAL WATER SUPPLY.  SLUDGE GENERATED BY THE PLANT WILL BE
   DISPOSED OF IN ACCORDANCE WITH APPLICABLE RESOURCE CONSERVATION AND
   RECOVERY ACT STANDARDS.

   POINT OF USE SYSTEMS COULD PROVIDE WATER THAT MEETS THE SDWA STANDARD IF
   INSTALLED, OPERATED AND MAINTAINED CORRECTLY BUT WOULD NOT COMPLY WITH
   THE SDWA BECAUSE ALL HOUSEHOLD WATER WOULD NOT BE TREATED.  POINT OF
   ENTRY SYSTEMS, IF INSTALLED, OPERATED, AND MAINTAINED CORRECTLY, WOULD
   PROVIDE WATER THAT MEETS THE SDWA STANDARD AND WOULD COMPLY WITH THE
   SDWA.  HOWEVER, IT WOULD BE DIFFICULT TO ENSURE THAT THESE SYSTEMS WERE
   OPERATED AND MAINTAINED CORRECTLY.  SOME POINT OF ENTRY/POINT OF USE
   SYSTEMS (E.G., ACTIVATED ALUMINA) GENERATE SOLID WASTE THAT WOULD BE
   CONSIDERED A HAZARDOUS WASTE.  HOWEVER, NORTH DAKOTA ADMINISTRATIVE CODE
   33-20-05-05 EXEMPTS HOUSEHOLD WASTES FROM BEING CLASSIFIED AS HAZARDOUS.



   NO WAIVERS OF COMPLIANCE WITH OTHER LAWS WILL BE REQUIRED FOR THE
   SELECTED ALTERNATIVE.

   #RA
   RECOMMENDED ALTERNATIVE

   THE RURAL WATER TREATMENT AND DISTRIBUTION SYSTEM AND NO ACTION IN THE
   TOWNS OF LIDGERWOOD AND WYNDMERE RELATIVE TO THE PUBLIC WATER SUPPLY IS
   THE RECOMMENDED ALTERNATIVE.  IN SELECTING THIS ALTERNATIVE FROM THOSE
   WHICH ADEQUATELY PROTECT PUBLIC HEALTH AND WELFARE, THE CRITERIA OF
   COST, TECHNOLOGY, RELIABILITY AND ADMINISTRATIVE CONCERNS WERE
   CONSIDERED.  THE RECOMMENDED ALTERNATIVE IS A COST-EFFECTIVE ALTERNATIVE
   THAT EFFECTIVELY MITIGATES AND MINIMIZES THREATS TO AND PROVIDES
   ADEQUATE PROTECTION OF PUBLIC HEALTH AND WELFARE.  THE RECOMMENDED
   ALTERNATIVE, EXPANSION OF THE RURAL WATER SYSTEM, IS CONSISTENT WITH A
   PERMANENT SITE REMEDY.  THE RURAL WATER SYSTEM WILL BE DESIGNED TO
   PROVIDE WATER THAT ATTAINS AND EXCEEDS THE SDWA MCL OF 0.05 MG/L ARSENIC
   BY REMOVING ARSENIC TO THE BACKGROUND CONCENTRATION OF 0.025 MG/L.

   OTHER ALTERNATIVES EXAMINED DID NOT PROVIDE A PERMANENT SOLUTION AND
   PROVIDE ADEQUATE PUBLIC HEALTH PROTECTION (POINT OF USE SYSTEMS), OR
   WERE NOT TECHNICALLY FEASIBLE (GROUND WATER TREATMENT).  ALTHOUGH MORE
   COSTLY THAN POINT OF USE ALTERNATIVES, THE RURAL WATER SYSTEM PROVIDES
   THE MOST RELIABLE MEANS OF PROTECTING PUBLIC HEALTH AND ATTAINING AND
   EXCEEDING THE SDWA MCL.  GROUND WATER TREATMENT IS THE ONLY ALTERNATIVE
   THAT WOULD PROVIDE FOR PROTECTION OF THE ENVIRONMENT; HOWEVER, IT IS NOT
   TECHNICALLY FEASIBLE.  COSTS ARE SUMMARIZED IN TABLE 3 FOR BOTH SYSTEMS
   AND DETAILED IN TABLE 4 FOR EXPANSION OF THE EXISTING RWUA AND TABLE 5
   FOR THE NEW RWUA.

   AT PRESENT, 90 OF THE 278 AFFECTED HOMES LIE WITHIN THE BOUNDARIES OF
   THE EXISTING RICHLAND RWUA BOUNDARIES.  THESE HOMES WILL BE CONNECTED TO
   THE RICHLAND RWUA FOR A $500 CONNECTION FEE, EXTENSION OF A MAIN LINE TO
   EACH PROPERTY, AND ADDITION OF ISOLATION GATE VALVES.  IT IS ANTICIPATED
   THAT PIPES IN THESE HOMES WILL NOT NEED TO BE REPLACED.  LEACHING TESTS
   CONDUCTED BY THE STATE INDICATE THAT ANY ARSENIC COMPOUNDS IN THE
   MINERAL SCALE ARE NOT RE-DISSOLVED IN THE PRESENCE OF CHLORINATED WATER.
   COSTS ARE INCLUDED FOR REPLACEMENT OF WATER HEATERS.

   FOR THE HOMES OUTSIDE THE EXISTING RICHLAND RWUA BOUNDARIES, A NEW
   SYSTEM WILL BE CONSTRUCTED.  A NEW DISTRIBUTION SYSTEM WILL BE REQUIRED
   AND POTENTIALLY A NEW TREATMENT SYSTEM DEPENDING UPON THE CAPACITY OF
   THE EXISTING RICHLAND RWUA SYSTEM.  COSTS FOR A NEW TREATMENT SYSTEM ARE
   INCLUDED.  THE NEW SYSTEM WILL BE CONSTRUCTED SIMILARLY TO THE EXISTING
   SYSTEM IN THAT DISTRIBUTION LINES AND TREATMENT SYSTEMS ARE SIZED
   PRIMARILY TO SUPPLY IN-HOUSE DOMESTIC USE AND MINIMAL OUTSIDE
   IRRIGATION.  PIPELINE MATERIALS, SUPPLY PUMPS, STORAGE SYSTEMS, AND
   TREATMENT EQUIPMENT WILL BE SELECTED TO PROVIDE A REASONABLE BALANCE
   BETWEEN INITIAL CAPITAL COST, INSTALLATION COSTS AND LONG RANGE
   OPERATION AND MAINTENANCE COST.  THEREFORE, METHODS AND MATERIALS WILL
   BE LESS RIGOROUS AND EXPENSIVE THAN IN MAJOR MUNICIPALITIES.  COSTS
   (SHOWN IN TABLES 3 AND 5) REFLECT (1) THE GENERALLY LOWER LABOR COSTS
   FOR LOCAL UNSKILLED AND SEMI-SKILLED WORKERS, (2) THE USE OF SMALLER
   EQUIPMENT AVAILABLE LOCALLY, (3) EASY TO INSTALL MATERIAL, SUCH AS
   PLASTIC WELL AND SPIGOT PIPE, AND (4) THE GENERAL LACK OF UTILITY
   CONFLICTS, EXTENSIVE ROAD IMPROVEMENTS, TRAFFIC CONTROLS, EASEMENT
   ACQUISITION, OR HIGH ADMINISTRATIVE COSTS.  TO ACHIEVE LOW COSTS, THE
   DESIGN ENGINEER WILL NEED TO UNDERSTAND THE LOCAL SITUATION AND DESIGN
   THE PLANS TO ALLOW MAXIMUM FLEXIBILITY FOR CONTRACTORS TO USE HIGH
   PRODUCTION EXCAVATION EQUIPMENT.

   THE MAJORITY OF COST RESULTS FROM INSTALLATION OF DISTRIBUTION MAINS



   OVER A LARGE AREA.  ESTIMATES ARE BASED ON INSTALLATION OF 100 MILES OF
   NEW DISTRIBUTION PIPE.  THE AVERAGE SERVICE DISTANCE PER HOME IS
   ESTIMATED TO BE LESS THAN 2,000 LINEAR FEET.  PRIVATE GROUND WATER WELLS
   WILL BE DISCONNECTED FROM THE RESIDENCE, BUT WILL REMAIN AVAILABLE FOR
   IRRIGATION USE.  NORTH DAKOTA ADMINISTRATIVE CODE, SECTION 33-17-01-19,
   FORBIDS INTERCONNECTION BETWEEN INDIVIDUAL WATER SUPPLIES AND PUBLIC
   WATER SYSTEMS.

   DURING FINAL DESIGN, OTHER INSTITUTIONAL CONTROLS WILL BE INVESTIGATED
   FURTHER.  TYPES OF CONTROLS MAY INCLUDE RESTRICTIONS ON EXISTING WELL
   USE, RESTRICTIONS IN NEW WELL DRILLING, A WELL PERMITTING SYSTEM, AND
   ECONOMIC INCENTIVES FOR PARTICIPATION IN THE RURAL WATER SYSTEM AND
   NON-USE OF WELL WATER.  INSTITUTIONAL CONTROLS THAT ARE FEASIBLE AND
   IMPLEMENTABLE WILL BE ADOPTED.

   #OM
   OPERATION AND MAINTENANCE

   OPERATION AND MAINTENANCE (O&M) ACTIVITIES WILL BE REQUIRED TO ENSURE
   THE EFFECTIVENESS OF THE RURAL WATER SUPPLY.  O&M ACTIVITIES INCLUDE A
   MONTHLY WATER USER CHARGE FROM THE RWUA BASED ON ACTUAL COSTS TO PRODUCE
   AND DISTRIBUTE WATER INCLUDING ELECTRIC POWER, CHLORINE, CHEMICALS,
   REPAIRS AND MAINTENANCE.  LABOR FOR A MAINTENANCE PERSON/METER READER
   ARE ALSO INCLUDED.  O&M COSTS ARE SHOWN ON TABLES 3, 4, AND 5.  TABLE 3
   SUMMARIZES CAPITAL COSTS AND O&M COSTS FOR THE RURAL WATER SUPPLY FOR 1
   YEAR AND 10 YEARS.

   IN ADDITION, THE WATER SUPPLY AND POLLUTION CONTROL DIVISION OF THE
   NORTH DAKOTA STATE DEPARTMENT OF HEALTH ESTIMATE THAT $6,000 PER YEAR
   WILL BE REQUIRED TO PROVIDE FOR A GROUND WATER MONITORING PROGRAM (SEE
   TABLE 3).  THIS PROGRAM WILL INCLUDE (1) QUARTERLY WATER QUALITY
   MONITORING AT THE LIDGERWOOD AND RURAL WATER DISTRIBUTION SYSTEMS, (2)
   ANNUAL MONITORING OF REPRESENTATIVE GLACIAL AQUIFER SYSTEMS, (3) RANDOM
   ANNUAL SAMPLING OF PRIVATE WELL SYSTEMS OUTSIDE THE EXISTING
   CONTAMINATION BOUNDARY LIMITS, AND (4) ANNUAL MONITORING OF THE WYNDMERE
   WATER TREATMENT AND DISTRIBUTION SYSTEMS.  IF ADDITIONAL CONTAMINATED
   RURAL WELLS (ABOVE THE MCL) ARE FOUND, THEY WILL BE ADDED TO THE RURAL
   WATER SYSTEM.  IF LEVELS OF ARSENIC INCREASE IN THE TOWN SUPPLIES, EPA
   WOULD CONSIDER APPROPRIATE RESPONSE ACTION IN THE FUTURE.



   #SCH
   SCHEDULE

   THE FOLLOWING KEY MILESTONES HAVE BEEN ESTABLISHED FOR THIS PROJECT:

       APPROVE REMEDIAL ACTION (SIGN ROD)            SEPTEMBER 1986
       AWARD COOPERATIVE AGREEMENT FOR DESIGN        DECEMBER 1986 *
       INITIATE DESIGN                               JANUARY 1987
       BEGIN CONSTRUCTION                            MAY 1988
       * PENDING REAUTHORIZATION OF CERCLA.

   #FA
   FUTURE ACTIONS

   LONG TERM O&M AND MONITORING WILL BE REQUIRED TO MAINTAIN THE
   EFFECTIVENESS OF THE EXPANDED AND NEW RURAL WATER SYSTEMS.  NO
   ADDITIONAL RI/FS PROJECTS OR OPERABLE UNITS ARE ANTICIPATED AT THE SITE,
   ALTHOUGH FURTHER EVALUATION OF MINOR TYPES OF INSTITUTIONAL CONTROLS
   CONSISTENT WITH THE SELECTED REMEDY WILL OCCUR DURING THE DESIGN PHASE.

   #TMA
   TABLES, MEMORANDA, ATTACHMENTS

   #RS

                             RESPONSIVENESS SUMMARY

                  NORTH DAKOTA ARSENIC TRIOXIDE SUPERFUND SITE

        THIS RESPONSIVENESS SUMMARY IS PREPARED TO ACCOMPANY THE RECORD OF
   DECISION ANNOUNCING EPA'S SELECTED REMEDIAL ACTION AT THE NORTH DAKOTA
   ARSENIC TRIOXIDE SITE.

   BACKGROUND OF COMMUNITY RELATIONS

        THE SITE WAS LISTED ON THE NPL IN 1981 AFTER ROUTINE STATE SAMPLING
   IN 1979 AND 1980 INDICATED ARSENIC LEVELS ABOVE THE MCL IN DRINKING
   WATER SUPPLIES IN THE TOWNS OF LIDGERWOOD AND WYNDMERE, ALONG WITH MORE
   THAN 100 PRIVATE WELLS IN THE RURAL AREA.  THE STATE OF NORTH DAKOTA
   ASSUMED THE LEAD FOR ACTIVITIES, INCLUDING COMMUNITY RELATIONS.

        IN MARCH 1982, THE NORTH DAKOTA STATE DEPT. OF HEALTH (NDSDH) AND
   EPA CONDUCTED A PUBLIC MEETING IN THE TOWN OF LIDGERWOOD TO DISCUSS THE
   ARSENIC LEVELS IN THE MUNICIPAL WATER SUPPLY AND IN PRIVATE WELLS IN THE
   STUDY AREA.  ACCORDING TO A NEWSPAPER STORY OF APRIL 1, 1982 IN THE
   LIDGERWOOD MONITOR, APPROXIMATELY 50 PEOPLE ATTENDED THE MEETING.  MANY
   OF THOSE PEOPLE HAD WELLS WHICH WERE TESTED AND THEY WERE INTERESTED IN
   GETTING FURTHER EXPLANATION OF WHAT THE TEST RESULTS MEANT.

        THROUGHOUT 1982 AND 1983, NDSDH STAFF CONTINUED TO MEET WITH
   LIDGERWOOD CITY OFFICIALS AND STATE LEGISLATORS TO TALK ABOUT
   CONTAMINATION AND POSSIBLE SOLUTIONS.  THEY TALKED WITH CITIZENS IN THE
   AREA DURING CONTINUED TESTING OF THE WATER.

        ON MARCH 25, 1983, THE NDSDH ISSUED A PRESS RELEASE TO ALL
   NEWSPAPERS IN NORTH DAKOTA INFORMING THE GENERAL PUBLIC OF CONTINUING
   TESTING OF WATER SUPPLIES IN THE AREA.

        THE MONITOR AGAIN COVERED THE PROGRESS OF THE NDSDH STUDY IN A
   STORY PUBLISHED AUGUST 18, 1983, AND FARGO TV STATION KXJB COVERED THE



   STORY ON AUGUST 26, 1983.

        IN FEBRUARY 1984, NDSDH DISTRIBUTED A PAMPHLET ENTITLED "THINGS YOU
   SHOULD KNOW ABOUT THE ARSENIC SAMPLING OF WATER SUPPLIES IN THE RUTLAND,
   WYNDMERE, LIDGERWOOD AREA (AN INFORMAL DISCUSSION)" THROUGHOUT THE STUDY
   AREA.

        ON FEBRUARY 26, 1986, A PRESS RELEASE WAS ISSUED BY NDSDH
   ANNOUNCING THAT PUBLIC COMMENTS WERE BEING TAKEN UNTIL MARCH 31, 1986 ON
   THE DRAFT FEASIBILITY STUDY AND THAT A PUBLIC MEETING WAS SCHEDULED FOR
   MARCH 25, 1986 IN LIDGERWOOD TO DISCUSS THE STUDY.  THE PRESS RELEASE
   IDENTIFIED INFORMATION CENTERS THROUGHOUT THE STUDY AREA WHERE CITIZENS
   COULD REVIEW THE REMEDIAL INVESTIGATION/FEASIBILITY (RI/FS) REPORTS,
   DESCRIBING DATA GATHERED THROUGHOUT THE STUDY PERIOD AND ALTERNATIVE
   REMEDIES FOR DEALING WITH THE ARSENIC CONTAMINATION.

        THE DRAFT FS PRIMARILY IDENTIFIES ALTERNATIVE SOLUTIONS FOR
   CONTAMINATION IN PRIVATE WELLS.  THE MARCH 25 MEETING, HOWEVER WAS
   ATTENDED MOSTLY BY PEOPLE FROM THE TOWN OF LIDGERWOOD WHO WERE CONCERNED
   THAT THEY HAVE TO PAY FOR A NEW MUNICIPAL WATER TREATMENT PLANT WHILE
   EPA IS PAYING FOR SOLUTIONS IN THE RURAL AREAS.  A DETAILED SUMMARY OF
   THAT PUBLIC MEETING, INCLUDING CITIZEN QUESTIONS AND NDSDH AND EPA
   RESPONSES, IS ATTACHED (ATTACHMENT A).

        TWO FARGO TV STATIONS COVERED THE PUBLIC MEETING, AND NEWSPAPERS IN
   FARGO, LIDGERWOOD, WAHPETON, GRAND FORKS, AND BISMARCK PUBLISHED
   STORIES.

   SUMMARY OF PUBLIC CONCERNS

        COMMUNITY CONCERN AT THIS SITE CAN BE DIVIDED INTO TWO MAIN
   CATEGORIES -- MUNICIPAL AND RURAL.  BOTH GROUPS ARE CONCERNED WITH THE
   EXTENT OF CONTAMINATION, HEALTH EFFECTS ASSOCIATED WITH LOW-LEVEL
   ARSENIC EXPOSURE, AND ECONOMIC RAMIFICATIONS OF ANY SOLUTION.

        MUNICIPAL

             IN LATE 1979, THE NDSDH REQUIRED THE CITY OF LIDGERWOOD TO
   REDUCE ARSENIC LEVELS IN THEIR DRINKING WATER SUPPLY.  AFTER THE CITY
   EVALUATED SEVERAL ALTERNATIVES FOR ACHIEVING COMPLIANCE WITH THE STATE
   ORDER, THE CITY LEADERS DECIDED TO BUILD A NEW WATER TREATMENT PLANT.

             THE CITY REQUESTED APPROVAL AND FUNDING FROM EPA FOR THE
   TREATMENT PLANT.  IN A LETTER DATED NOV. 22, 1982, STEVEN J. DURHAM,
   THEN REGIONAL ADMINISTRATOR, STATED THAT EPA WAS NOT IN A POSITION TO
   PROVIDE FUNDING TO THE CITY UNDER THE SAFE DRINKING WATER ACT, AND THAT
   SUPERFUND MONIES COULD NOT BE USED WITHIN THE TIMEFRAME MANDATED BY THE
   STATE.

             THE CITY OF LIDGERWOOD PROCEEDED TO BUILD THE TREATMENT PLANT
   AND LEVIED A $970 CHARGE PER LIDGERWOOD HOUSEHOLD TO PAY FOR IT.
   CITIZENS PROTESTED THE CHARGE, AND NOW ARE VOICING CONCERN THAT THEY HAD
   TO PAY FOR THEIR TREATMENT PLANT WHILE EPA HAS DECIDED TO CONSTRUCT A
   NEW RURAL WATER SYSTEM (WHICH SUPERFUND WILL LARGELY FINANCE) FOR
   PRIVATE WELL OWNERS IN THE AREA.

        RURAL

             PRIVATE WELL OWNERS IN THE STUDY AREA WERE POLLED BY THE NDSDH
   IN APRIL 1986 AND ASKED THEIR PREFERENCE IN THE SELECTION OF ALTERNATIVE
   REMEDIES FOR ARSENIC CONTAMINATION OF THEIR WATER SUPPLIES.  RESIDENTS
   WERE GIVEN A SYNOPSIS OF THE FOUR ALTERNATIVES DESCRIBED IN THE
   FEASIBILITY STUDY AND ASKED TO RETURN A POST CARD INDICATING THEIR



   PREFERRED ALTERNATIVE.  A COPY OF THE NDSDH LETTER TO RESIDENTS IS
   ATTACHED (ATTACHMENT B).  THE STATE'S FACT SHEET IS ON FILE.

             ALTERNATIVES GIVEN WERE:

             1. DO NOTHING
             2. CONSTRUCT A RURAL WATER SYSTEM
             3. INSTALL ACTIVATED ALUMINA FILTERS
             4. INSTALL DISTILLATION SYSTEM.

             IN A LETTER SENT WITH THIS SURVEY, THE NDSDH INDICATED THAT
   90% OF THE CONSTRUCTION COSTS FOR ANY OF THESE ALTERNATIVES WOULD BE
   PROVIDED BY SUPERFUND, WITH THE REMAINING 10% STATE SHARE BEING PASSED
   ON TO THE RESIDENTS.  IN ADDITION, THE LETTER SAID THAT ALL OPERATION
   AND MAINTENANCE COSTS WOULD BE THE RESPONSIBILITY OF THE RESIDENTS AFTER
   THE FIRST YEAR.

             NDSDH RECEIVED A 60% RESPONSE ON THE SURVEY, WITH 43% SAYING
   THEY PREFERRED THE "DO NOTHING" OPTION.  DETAILED SURVEY RESULTS ARE
   ATTACHED (ATTACHMENT C).

   REMOVAL ACTION AT THE SITE

        DURING THE SUMMER OF 1986, EPA INITIATED A TWO-PART REMOVAL ACTION
   DESIGNED TO 1) DETERMINE THE EXTENT OF CONTAMINATION AT THE WYNDMERE
   SITE AND PROCEED WITH SOIL REMOVAL, AND 2) BEGIN INSTALLATION OF
   ACTIVATED ALUMINA FILTERS OR OTHER SUITABLE TREATMENT ON RURAL HOMES
   WHERE RESIDENTS INDICATED THEY WANTED THEM.  EPA'S EMERGENCY RESPONSE
   STAFF IS WORKING WITH NDSDH ON A DOOR-TO-DOOR SURVEY TO DETERMINE
   ACCEPTABILITY OF THE FILTERS.  INSTALLATION OF THREE TEST SYSTEMS IS
   ANTICIPATED BEFORE THE END OF SEPTEMBER 1986.  INSTALLATION OF THE
   PREFERRED SYSTEM SHOULD BEGIN ON PRIVATE WELLS SOMETIME IN OCTOBER 1986.

   EPA'S DECISION OF FINAL REMEDY

        BASED ON THE NDSDH SURVEY, EPA'S SELECTED ALTERNATIVE OF BUILDING A
   NEW WATER SYSTEM FOR RURAL RESIDENTS IS NOT THE PREFERRED CHOICE OF
   CITIZENS IN THE AREA.  MOST OF THE OLDER CITIZENS IN THE AREA DON'T
   BELIEVE ARSENIC IN THEIR WATER IS A PROBLEM.  HOWEVER, SOME YOUNGER
   RESIDENTS WITH CHILDREN HAVE SHOWN CONCERN.

        NDSDH OFFICIALS SAID THEY THINK A NEW RURAL WATER SYSTEM WILL BE
   LOOKED AT MORE FAVORABLY IF EPA, UNDER CERCLA REAUTHORIZATION, PAYS FOR
   90% OF THE CONSTRUCTION COST AND 90% OF THE OPERATION AND MAINTENANCE
   COSTS FOR TEN YEARS, RATHER THAN THE PRESENT ONE YEAR.

   REMAINING CONCERNS

        NO DESIGN OR CONSTRUCTION CAN BE TAKEN AT THIS SITE UNTIL SUPERFUND
   IS REAUTHORIZED.

        THE STATE OF NORTH DAKOTA MUST ESTABLISH A FUNDING MECHANISM TO
   PROVIDE THE 10% MATCH REQUIRED TO BUILD THE SYSTEM.

        ANOTHER ISSUE OF CONCERN IS WHO WILL PAY THE O&M COSTS OF A NEW
   RURAL WATER SYSTEM AFTER EPA FUNDING RUNS OUT.

   SUMMARY OF PUBLIC COMMENTS AT THE PUBLIC MEETING HELD MARCH 25, 1986 IN
   LIDGERWOOD

   PURPOSE OF MEETING

   THE PURPOSE OF THIS MEETING WAS TO PRESENT STATE HEALTH DEPARTMENT



   FINDINGS, THE GROUND WATER ARSENIC STUDY IN THE
   LIDGERWOOD-RUTLAND-WYNDMERE AREA AND TO PRESENT INFORMATION ON WATER
   TREATMENT ALTERNATIVES FOR ARSENIC REMOVAL.

   OVER 70 RESIDENTS ATTENDED THIS MEETING.  APPROXIMATELY 86% OF THOSE WHO
   SIGNED THE PUBLIC MEETING ATTENDANCE SHEET WERE LIDGERWOOD RESIDENTS.

   THE MAJORITY OF THE PUBLIC COMMENTS AND QUESTIONS AT THIS MEETING COULD
   BE CATEGORIZED INTO THE FOLLOWING THREE AREAS:

   I. LIDGERWOOD WATER TREATMENT PLANT

        EIGHT QUESTIONS AND COMMENTS WERE DIRECTED TO THE DEPARTMENT
        CONCERNING THE LIDGERWOOD WATER TREATMENT PLANT, I.E., WHY
        LIDGERWOOD WAS REQUIRED TO PUT IN THIS PLANT, WHY ISN'T THE PLANT
        OPERATIONAL YET, WHY DO RESIDENTS HAVE TO PAY FOR THE PLANT WHEN IT
        IS A "SOLUTION" FOR REMOVAL OF THE ARSENIC IN THEIR WATER AND,
        ALSO, HOW MUCH ARSENIC WILL BE REMOVED WHEN THE PLANT IS ON-LINE.

        DEPARTMENT'S AND EPA'S RESPONSE -- THE DEPARTMENT RESPONDED TO THE
        ABOVE NOTED BY INDICATING THAT THE CITY OF LIDGERWOOD WAS THE ONLY
        PUBLIC WATER SUPPLY SYSTEM IN THE STATE THAT CONSISTENTLY EXCEEDED
        THE FEDERAL AND STATE SAFE DRINKING WATER ACT'S MAXIMUM CONTAMINANT
        LEVEL (MCL) FOR ARSENIC OF 0.05 MILLIGRAMS PER LITER.  BECAUSE OF
        THIS, IT WAS NECESSARY FOR THE CITY TO COME INTO COMPLIANCE BY
        WHATEVER MEANS THEY WOULD CHOOSE EITHER BY FINDING AN ALTERNATIVE
        WATER SOURCE OR BY TREATING THEIR WATER.

        THE EPA AND THE STATE GRANTED THE CITY OF LIDGERWOOD EXTENSIONS TO
        THE SAFE DRINKING WATER ACT'S 1981 DEADLINE FOR ALL PUBLIC WATER
        SYSTEMS TO COME INTO COMPLIANCE.  THE CITY OF LIDGERWOOD THEN HAD
        TIME TO DEVELOP AND REVIEW THEIR OPTIONS AND DETERMINE WHICH
        ALTERNATIVE THEY FELT WOULD BEST MEET THEIR NEEDS AND RESOURCES.
        IT WAS THE CITY'S DECISION TO BUILD A WATER TREATMENT PLANT TO
        REMOVE IRON AND MANGANESE.  THERE IS EVIDENCE THAT ARSENIC IN THE
        IONIC FORM WILL CO-PRECIPITATE WITH IRON AND MANGANESE.  THE STATE
        APPROVED THIS SOLUTION ON AN EXPERIMENTAL BASIS WITH THE PROVISO
        THAT THE CITY WILL REDUCE THE ARSENIC CONCENTRATIONS BY OTHER
        METHODS IF THIS TREATMENT PROCESS DOES NOT DO A SATISFACTORY JOB.

        CONSTRUCTION WAS COMPLETED ON THE WATER TREATMENT PLANT IN EARLY
        1986; HOWEVER, THE PLANT HAS NOT BEEN ABLE TO GO INTO OPERATION YET
        DUE TO THE NECESSITY FOR CLEANING OUT THE WATER MAINS.  AFTER THAT
        THE PLANT SHOULD BE ABLE TO GO "ON LINE" AND IF IT OPERATES AS
        PROJECTED, IT SHOULD REMOVE 90-95% OF THE ARSENIC.  THIS AMOUNT OF
        ARSENIC REMOVAL WILL BRING THE CITY'S WATER INTO COMPLIANCE WITH
        THE SAFE DRINKING WATER ACT.

        THE QUESTION OF WHY SHOULD THE CITY OF LIDGERWOOD AND ITS RESIDENTS
        HAVE TO PAY THE COSTS FOR THEIR WATER TREATMENT PLANT WHEN IT IS A
        SOLUTION TO THAT CITY'S ARSENIC PROBLEM WAS RESPONDED TO BY WALT
        SANDZA, THE EPA SUPERFUND PROJECT OFFICER.  HE INDICATED THAT HE
        WAS WILLING TO GO BACK TO EPA AND DOUBLE-CHECK ON WHETHER THE PLANT
        COULD POSSIBLY BE ELIGIBLE TO RECEIVE SUPERFUND FUNDING.

   II. HEALTH EFFECTS FROM CONSUMPTION OF ARSENIC-CONTAMINATED WATER

        NINE QUESTIONS AND COMMENTS DEALT WITH HEALTH EFFECTS, I.E., HOW
        DOES ARSENIC AFFECT PEOPLE AND WILL THE ARSENIC LEVELS THAT
        RESIDENTS ARE NOW SEEING REMAIN AT CURRENT LEVELS OR GET WORSE.

        DEPARTMENT'S AND EPA'S RESPONSE -- THE DEPARTMENT'S RESPONSE TO
        THESE QUESTIONS IS ALSO CONTAINED WITHIN THE "HEALTH RISK



        ASSESSMENT -- SOUTHEASTERN NORTH DAKOTA GROUND WATER ARSENIC
        REMEDIAL INVESTIGATION":  ARSENIC IS A TOXICANT WHICH AFFECTS THE
        WHOLE BODY.  MAJOR EFFECTS OF CHRONIC, LONG-TERM ARSENOSIS ARE SEEN
        IN THE KIDNEYS, LIVER AND SKIN.  IN THE CASE OF LONG-TERM CHRONIC
        INGESTION OF ARSENIC, IT APPEARS THAT THE RATE OF EXCRETION
        APPROACHES THE INTAKE RATE.

        SYMPTOMS OF LONG-TERM, CHRONIC EXPOSURE TO ELEVATED LEVELS OF
        ARSENIC IN DRINKING WATER INCLUDE, BUT ARE NOT LIMITED TO, SKIN
        LESIONS (GENERALLY PRE-CANCEROUS), FACIAL EDEMA, NUMBNESS AND
        TINGLING OF THE EXTREMITIES, ASTHMA, ANEMIA, SWELLING OF THE LIVER,
        GASTROINTESTINAL DAMAGE, GENERAL VASCULAR COLLAPSE AND HEARING LOSS.

        FRANCIS SCHWINDT, WATER SUPPLY & POLLUTION CONTROL DIVISION
        DIRECTOR, STATED THAT IF INDIVIDUALS HAVE OR ARE EXPERIENCING ANY
        OF THESE SYMPTOMS THEY SHOULD TALK TO THEIR FAMILY OR LOCAL
        DOCTORS.  MR. SCHWINDT ALSO INDICATED THAT THE DEPARTMENT DOESN'T
        ANTICIPATE ARSENIC LEVELS TO INCREASE FROM WHAT THEY ARE NOW.

   III. SUPERFUND FUNDING

        TEN QUESTIONS AND COMMENTS WERE DIRECTED TO THE DEPARTMENT
        REGARDING WHETHER SUPERFUND FUNDING COULD PAY FOR THE LIDGERWOOD
        WATER TREATMENT PLANT, WHAT PERCENT OF FUNDING COULD SUPERFUND
        PROVIDE AND WHY SHOULD LOCAL RESIDENTS HAVE TO PAY FOR THE NEGATIVE
        IMPACTS FROM THE USE OF THE GRASSHOPPER POISON BAIT SUPPLIED BY THE
        FEDERAL GOVERNMENT.

        DEPARTMENT'S AND EPA'S RESPONSE -- EPA INDICATED THAT THEY'D CHECK
        ON WHETHER SUPERFUND COULD PROVIDE FUNDING FOR THE LIDGERWOOD WATER
        TREATMENT PLANT.  THE LEVEL OF EPA FUNDING FOR THE ARSENIC REMOVAL
        ALTERNATIVE(S) THAT THE RURAL RESIDENTS, THE DEPARTMENT AND EPA
        DECIDE TO GO WITH, HASN'T BEEN ESTABLISHED AS OF YET.  UP TO 90
        PERCENT OF THE INITIAL CONSTRUCTION COST OF THE IMPLEMENTED
        ALTERNATIVE AND THE FIRST YEAR'S OPERATIONAL AND MAINTENANCE COSTS
        COULD POSSIBLY BE PAID THROUGH THE SUPERFUND PROGRAM.  THE
        REMAINING 10 PERCENT OF THE COST FOR THE FIRST YEAR WOULD THEN HAVE
        TO BE PAID BY THE HOMEOWNER.  THIS AREA IS ONE THAT EPA AND THE
        DEPARTMENT WILL FURTHER DISCUSS AND REVIEW.

   IN CLOSING THE MEETING, THE DEPARTMENT INDICATED THAT THE PUBLIC COMMENT
   AND REVIEW PERIOD WOULD CONTINUE THROUGH MARCH 31, 1986, AND THAT LOCAL
   RESIDENTS SHOULD FEEL FREE TO CONTACT US.

   EPA REPRESENTATIVES IN ATTENDANCE

       MARILYN NULL, COMMUNITY RELATIONS SPECIALIST
       WALTER SANDZA, SUPERFUND SITE PROJECT OFFICER.

   NDSDH REPRESENTATIVES IN ATTENDANCE

       FRANCIS SCHWINDT, WATER SUPPLY & POLLUTION CONTROL DIRECTOR
       KRIS ROBERTS, ENVIRONMENTAL SCIENTIST
       DAVE GLATT, ENVIRONMENTAL ENGINEER
       TIM SAFFORD, ENVIRONMENTAL ENGINEER
       TERI LUNDE, PLANNER.



                                                        ATTACHMENT B
   APRIL 9, 1986

   DEAR :

   OVER THE PAST SEVERAL YEARS A STUDY WAS CONDUCTED TO DETERMINE THE
   SOURCE AND EXTENT OF ARSENIC CONTAMINATION OF GROUNDWATER IN YOUR
   AREA.  ARSENIC CONTAMINATION INFORMATION WAS COLLECTED FROM YOUR WELL
   AND SEVERAL OTHERS IN THE AREA.

   A FOLLOWUP STUDY HAS IDENTIFIED ALTERNATIVES TO REDUCE THE ARSENIC IN
   DRINKING WATER SUPPLIES.  THOSE ALTERNATIVES HAVE BEEN CATEGORIZED AS
   POINT OF USE WATER TREATMENT AND RURAL WATER SUPPLY SYSTEMS.  A POINT OF
   USE WATER TREATMENT SYSTEM IS DESIGNED TO TREAT WATER AT A SINGLE
   DRINKING WATER TAP IN THE HOME.  ON THE OTHER HAND, A RURAL WATER SUPPLY
   SYSTEM PROVIDES WATER TO A NUMBER OF RURAL HOMES THROUGH A PIPELINE
   DISTRIBUTION SYSTEM.

   THE INFORMATION IN THE FOLLOWING PAGES HAS BEEN COMPILED TO GIVE YOU A
   BETTER UNDERSTANDING OF THE WATER TREATMENT ALTERNATIVES CURRENTLY UNDER
   STUDY.  FINANCIAL ASSISTANCE MAY BE AVAILABLE TO OFFSET THE INITIAL
   COSTS OF A WATER TREATMENT ALTERNATIVE.  UP TO 90 PERCENT OF THE INITIAL
   CONSTRUCTION COST AS WELL AS THE FIRST YEAR OPERATIONAL AND MAINTENANCE
   COSTS WOULD BE PAID THROUGH THE SUPERFUND PROGRAM OF THE U.S.
   ENVIRONMENTAL PROTECTION AGENCY (EPA).  THE REMAINING 10 PERCENT OF THE
   COST FOR THE FIRST YEAR WOULD BE PAID BY THE OWNER.  HOWEVER, ALL
   EXPENSES INCURRED AFTER THE FIRST YEAR SHALL BE THE RESPONSIBILITY OF
   THE OWNER.  THE EXTENT TO WHICH ASSISTANCE IS PROVIDED WILL DEPEND UPON
   THE LOCAL INTEREST IN THE PROJECT AREA.

   A SURVEY IS BEING CONDUCTED TO DETERMINE WHAT TYPE OF TREATMENT, IF ANY,
   THAT WOULD BE OF MOST INTEREST TO YOU.  PLEASE RETURN THE ENCLOSED
   STAMPED, SELF-ADDRESSED POSTCARD WITH YOUR RANKING OF THE ALTERNATIVES
   YOU WOULD LIKE TO SEE USED IN THE AREA.  IF YOU SHOULD HAVE ANY
   QUESTIONS REGARDING THESE ALTERNATIVES OR REQUIRE ADDITIONAL INFORMATION
   PLEASE FEEL FREE TO CONTACT ME AT:  NORTH DAKOTA STATE DEPARTMENT OF
   HEALTH, DIVISION OF WATER SUPPLY AND POLLUTION CONTROL, 1200 MISSOURI
   AVENUE, BOX 5520, BISMARCK, ND 58502-5520 OR PHONE (701) 224-2354.

   SINCERELY,

   TIM SAFFORD
   ENVIRONMENTAL ENGINEER
   WATER SUPPLY & POLLUTION CONTROL

   TS:LDG:DN
   ENC.

   EPA NOTE:  NDSDH FACT SHEET ON FILE.



                          MEMORANDUM

   TO:    TERI LUNDE
          ENVIRONMENTAL HEALTH SECTION

   FROM:  L. DAVID GLATT, ENVIRONMENTAL ENGINEER
          WATER SUPPLY & POLLUTION CONTROL

   RE:    FS ARSENIC REMEDIATION SURVEY

   DATE:  JULY 24, 1986.

   IN APRIL OF THIS YEAR EACH HOUSEHOLD IDENTIFIED AS CURRENTLY BEING AT
   RISK DUE TO THE EXPOSURE TO ELEVATED CONCENTRATIONS OF ARSENIC IN THEIR
   DRINKING WATER SUPPLY WERE ASKED TO RESPOND TO A SURVEY CONDUCTED BY
   THIS DEPARTMENT.  THE SURVEY OUTLINED SEVERAL WATER TREATMENT ARSENIC
   REMEDIATION ALTERNATIVES SUCH AS A CENTRALIZED RURAL WATER SYSTEM AND
   POINT OF USE HOME TREATMENT SYSTEMS.  EACH RESPONDENT WAS REQUESTED TO
   INDICATE, IN ORDER OF PREFERENCE, THOSE ALTERNATIVES WHICH THEY WOULD
   CONSIDER MOST BENEFICIAL TO THEM AT THIS TIME.  ENCLOSED PLEASE FIND THE
   INFORMATION FORWARDED TO EACH INDIVIDUAL AT THE TIME OF THE SURVEY.

   A TOTAL OF 122 SURVEY FORMS WERE DISTRIBUTED THROUGHOUT THE PROJECT AREA
   AND 72 (59 PERCENT) WERE RETURNED.  LISTED BELOW ARE THE RESULTS OF THE
   SURVEY:

   ALTERNATIVE                  NUMBER OF RESPONDENTS               PERCENT

   DO NOTHING                            31                            43
   DISTILLATION                           9                            13
   ACTIVATED ALUMINA                      7                            10
   REVERSE OSMOSIS                        5                             7
   RURAL WATER SYSTEM                     5                             7
   NEW WELL (LOW ARSENIC)                 1                             1
   IRON REMOVAL SYSTEM                    1                             1
   POINT OF USE (GENERAL)                 2                             3
   CURRENTLY HAVE RURAL WATER            10                            14
   NO LONGER LIVING IN AREA               1                             1

                                         72                           100.

   IT IS IMPORTANT TO NOTE THAT A TOTAL OF 30 RESPONDENTS INDICATED THEY
   WOULD PREFER SOME TYPE OF REMEDIAL ACTION IN THE FORM OF WATER TREATMENT.

   THERE WERE NOT ANY WRITTEN QUESTIONS DIRECTED TOWARD THIS DEPARTMENT
   WHICH PERTAINED TO THE ARSENIC STUDY AFTER THE PUBLIC MEETING.  ANY
   QUESTIONS DIRECTED TOWARD THIS DEPARTMENT WERE ANSWERED DURING THE
   PUBLIC MEETING HELD IN LIDGERWOOD, NORTH DAKOTA.

   IF YOU SHOULD REQUIRE ANY ADDITIONAL INFORMATION OR HAVE QUESTIONS
   REGARDING THIS MATTER, PLEASE DO NOT HESITATE TO CONTACT TIM SAFFORD OR
   MYSELF.



                                     TABLE 1

                   POPULATION AT RISK WITHIN THE STUDY AREA (1)

   TOWNSHIP            POPULATION AT RISK PER ARSENIC LEVEL (MG/L)
                    0.05-0.10    0.10-0.20   0.20-0.30   0.30-0.40  GT 0.40

   RICHLAND

   BELFORD                -            -           -           -       -
   BRIGHTWOOD             -            -           -           -       -
   DANION                 27            0           3           5      -
   DEXTER                 59           -           -           -       -
   DUERR                  16           -           -           -       -
   ELMA                   -            -           -           -       -
   GRANT                 140           25           0           6       3
   HOMESTEAD              23           -           -           -       -
   LIBERTY GROVE         110           18           0           2      -
   MORGAN                 36           14          -           -       -
   WEST END                9           -           -           -       -
   WYNDMERE               34            5           7          -       -

   SARGENT

   DUNBAR                 24           -           -           -       -
   HALL                   -            -           -           -       -
   HERMA                  38            3          -           -       -
   KINGSTON               24           -           -           -       -
   MARBOE                 28            6          -           -       -
   RANSOM                 10           -           -           -       -
   RUTLAND                 1           -           -           -       -
   SHUMAN                 66            6          -           -       -
   TEWAUKON               -            -           -           -       -
   WEBER                  -            -           -           -       -

   CITIES

   LIDGERWOOD             -            - (2)       -           -       -
   WYNDMERE               -            -           -           -       -
   RUTLAND                -            -           -           -       -

              TOTALS     645           77          10          13       3

   TOTAL POPULATION AT RISK:  748

   (1) BASED ON RI AND HEALTH RISK ASSESSMENT PREPARED BY NORTH DAKOTA
       STATE DEPARTMENT OF HEALTH
   (2) FORMERLY 971, BUT NEW TREATMENT PLANT NOW PROVIDES ACCEPTABLE WATER.



                                    TABLE 2

                          ALTERNATIVES COST ESTIMATES

                                  FIRST YEAR

                                                    COST (1)

                                    CAPITAL           O&M        TOTAL
        ALTERNATIVE                PER SYSTEM

   POINT OF USE (2)
       DISTILLATION                $275,000       $ 27,112     $  302,112
       REVERSE OSMOSIS              200,000         18,000        218,000
       ACTIVATED ALUMINA             50,000          2,500         52,500
       BOTTLED WATER                140,000         28,080        139,829

   RURAL WATER DISTRIBUTION (3)   2,212,600         57,400      2,270,000
       (EXISTING RICHLAND
       RWUA AND NEW RWUA)

   ADDITIONAL YEARLY
     MONITORING COST (ALL
       ALTERNATIVES)                                                6,000

   (1) POINT OF USE COSTS BASED ON 250 UNITS, RURAL WATER ON 298 UNITS (278
       UNITS CURRENTLY AFFECTED PLUS AN ASSUMED 20 ADDITIONAL UNITS THAT
       MAY BE AFFECTED)

   (2) COSTS FROM FS. NOTE THAT COSTS DO NOT INCLUDE COSTS TO OPERATE,
       MAINTAIN AND PERIODICALLY REPLACE INDIVIDUAL WELL SYSTEMS

   (3) COSTS FROM TECHNICAL MEMORANDUM.



                                     TABLE 3

                       COSTS FOR RURAL WATER DISTRIBUTION

   EXPANSION OF RICHLAND RWUA
       EXPANSION AND FIRST YEAR O&M COSTS              $  305,000

   ESTABLISH NEW RWUA
       CONSTRUCTION AND FIRST YEAR O&M COSTS            1,985,000

   TOTAL COST TO 298 HOMES WITH 1 YEAR O&M              2,290,000
       PLUS 1 YEAR MONITORING                               6,000

                             TOTAL (1 YEAR)            $2,296,000

   TOTAL COST TO 298 HOMES WITH 1 YEAR O&M             $2,296,000
       ADDITIONAL 9 YEARS O&M - RICHLAND RWUA             236,000
       ADDITIONAL 9 YEARS O&M - NEW RWUA                  360,000
       ADDITIONAL 9 YEARS MONITORING                       54,000

                             TOTAL (10 YEARS)          $2,940,000

   (1) ASSUMES 278 EXISTING HOMES WITH CONTAMINATED WATER AND 20 NEW HOMES.



                                     TABLE 4

                             EXISTING RICHLAND RWUA

   COSTS IDENTIFIED BELOW ARE FOR CONNECTION OF THE 90 HOMES PRESENTLY
   WITHIN THE BOUNDARIES

   1. SYSTEM CONNECTION FEE - REPRESENTS INDIVIDUAL SHARE
      OF EXISTING COMMON FACILITIES OR REQUIRED UPGRADING AND
      SERVICE LINE INSTALLATION INCLUDING METER, PIT AND
      TAPPING SADDLE
                90 HOMES @ $500/HOME                          $ 45,000

   2. 4" DIA. MAINLINE EXTENSION - AVERAGE LENGTH ASSUMED
      TO BE 1,000 L.F. BASED ON REDUCING THE 1,000 LF
      SERVICE LINE LENGTH DESCRIBED IN THE FEASIBILITY STUDY
      TO A SHORT STUB
                MATERIAL COST                       $1.10
                INSTALLATION COST USING TRENCHER     1.00
                                                    $2.10 LF
                90 HOMES - 1,000 LF X 2.10/LF                  189,000

   3. DISCONNECTION OF PLUMBING FROM EXISTING SYSTEM AND
      CONNECTION TO NEW SYSTEM (4 HRS X $20/HR PER HOME)
                90 HOMES X $80/HOME                              8,000

   4. REPLACEMENT OF WATER HEATER IF CONTAMINATED WITH
      ARSENIC
                90 HOMES @ $150/HOME                            14,000

                                     SUB-TOTAL INITIAL COST    256,000
                                  COST PER UNIT $2,850/HOME

   5. COST FOR INCLUDING AN ADDITIONAL 5 HOMES WHICH ARE
      NOT CURRENTLY EXPERIENCING ARSENIC PROBLEMS
                5 HOMES @ $2,850/HOME                           19,000

   6. FIRST YEAR O&M COSTS BASED ON $26/2,000
      GALLON/MONTH MINIMUM PLUS INCREMENTAL COST OF
      $1.50/1,000 ADDITIONAL GALLONS FOR 6,000
      GALLONS/MONTH
                95 HOMES X $372/HOME                            35,000
                                     TOTAL INITIAL COST       $305,000

   COST FOR AN ADDITIONAL 9 YRS OF O&M COSTS BASED ON
   $26/2,000 GALLON/MONTH MINIMUM. INCLUDES PRESENT
   WORTH AT 9 PERCENT PER ANNUM INTEREST RATE AND INFLATION
   AT 5 PERCENT PER ANNUM

             PRESENT WORTH FACTOR (6.731 X 35,000)            $236,000.



                                     TABLE 5

                       ESTABLISH RWUA TO SERVICE AREAS NOT
                            INCLUDED IN RICHLAND RWUA

   COSTS IDENTIFIED BELOW ARE FOR CONNECTION OF 188 HOMES (278 HOMES LESS
   90 WITHIN RICHLAND RWUA) TO A RURAL WATER SYSTEM

   1. MAIN DISTRIBUTION SYSTEM - EST. 100 MILES TO BASICALLY
      BISECT THE 11 AFFECTED TOWNSHIPS

                MATERIAL COST 4" CLASS 160 PSI PVC
                PRESSURE PIPE $0.90/LF

                UPGRADE TO CLASS 200 PSI PVC
                PRESSURE PIPE $0.20/LF

      INSTALLATION COST ASSUMING USING TRENCHING MACHINE
      ALONG SIDE THE MAIN ROADWAY AND NO BEDDING INSTALLATION
      $1.00 LF

                TOTAL PIPE COST $2.10/LF

                100 MILES X 5280 LF/MILE X $2.10/LF             $1,110,000

   2. 4" GATE VALVES AT AVERAGE SPACING OF 1/2 MILE

                200 GATE VALVES @ $250/EA INSTALLED                 50,000

   3. AIR AND VACUUM VALVES AVERAGE 1 PER 10 MILES

                10 AIR/VACUUM VALVES @ $750/EA INSTALLED             7,500

   4. 2 STANDPIPE RESERVOIRS @ 30,000 GAL/EA. ESTIMATED
      COSTS INCLUDING SITE PREPARATION, PIPING, PAINTING
      $0.75/GALLON

                2 X 30,000 GAL X $0.75/GALLON                       45,000

   5. 2 BOOSTER PUMP STATIONS INCLUDING:

      2 3 HP BOOSTER PUMPS EACH STATION AT $1,500 EACH
      INCLUDING ELECTRICAL

                4 X $1,500/EA                                        6,000

      2 10'X10' PUMP BUILDING @ $40/FT INCLUDING ELECTRICAL
      AND PIPING                                                     8,000



                                     TABLE 5

                       ESTABLISH RWUA TO SERVICE AREAS NOT
                        INCLUDED IN RICHLAND RWUA (CONT.)

   6. 1 DEEP WELL 50 TO 100 GPM CAPACITY

      188 HOME @ 3 P/U (PEOPLE/UNIT) X 70 GPCD
      = 40,000 GPD OR 30 GPM

                8" WELL 150 FT DEEP DRILLING AND CASING              3,000
                MOBILIZATION 1/2 DAY                                   500
                6" STAINLESS STEEL SCREEN, 30 FT @ $100/FT           3,000
                SCREEN FITTINGS                                        100
                SAND PACK AND DEVELOPMENT                              500

      5 HP SUBMERSIBLE PUMP W/DROP 2-1/2" DROP PIPE AND
      ELECTRICAL PANEL                                               5,500

   7. 40,000 GPD IRON AND MANGANESE TREATMENT SYSTEM
      INCLUDING CHLORINATION @ $0.65/GALLON                         26,000

   8. 50'X50' BACKWASH POND 500 YD EXCAVATION @ $5/YD PLUS
      $1/FT SQUARE SURFACE PREP                                      5,000

                LINING OF POND $1.25/SQ FT                           3,100

   9. WELL AND TREATMENT BUILDING 15' X 20' @ $30/FT INCLUDING
      PIPING AND ELECTRICAL                                          9,000

   10. SERVICE LINE INSTALLATION - AVERAGE LENGTH ASSUMED TO BE
       1,000 LF OF 1 1/2" POLYETHYLENE SERVICE LINE. 1 1/2"
       DIAMETER USED TO REDUCE HEAD LOSS ON LONG SERVICES

                 MATERIAL COST                   $0.65/LF
                 INSTALLATION COST USING TRENCHER $1.00/LF

                 188 HOMES X 1000 LF X $1.65/LF                    310,000

   11. WATER METERS, PIT, VALVES, TAPPING SADDLE AND PRESSURE
       REDUCING VALVE

                 188 HOMES X $350/HOME                              66,000

   12. DISCONNECTION OF EXISTING PLUMBING

                 188 HOMES X $80/HOME                               15,000



                                     TABLE 5

                       ESTABLISH RWUA TO SERVICE AREAS NOT
                        INCLUDED IN RICHLAND RWUA (CONT.)

   13. REPLACE WATER HEATER

                 188 HOMES @ $150/HOME                              28,000

                               CONSTRUCTION COST SUB-TOTAL      $1,700,000

   14. ENGINEERING COST FOR EXPANDED SYSTEM ESTIMATED @ 10
       PERCENT OF CONSTRUCTION COST                                170,000

                             SUB TOTAL INITIAL SYSTEM COST      $1,870,000

   15. COST FOR INCLUDING AN ADDITIONAL 15 HOMES WHICH ARE NOT
       CURRENTLY EXPERIENCING ARSENIC PROBLEMS. UNIT COSTS WERE
       CALCULATED ASSUMING THAT ADDITIONAL EXTENSIVE DISTRIBUTION
       LINES WOULD NOT HAVE TO BE CONSTRUCTED

                 $760,000 + 188 HOMES = $4,000/HOME
                 15 HOMES @ $4,000                                  60,000

   16. FIRST YEAR O&M COSTS BASED ON ACTUAL COST TO PRODUCE
       AND DISTRIBUTE WATER INCLUDING ELECTRIC POWER, CHLORINE,
       CHEMICALS, REPAIRS AND MAINTENANCE, EST. TO BE $1.50/1000
       GALLON

                 (188 + 15) HOMES X 3 P/U X 70 GPD
                 X 365 DAYS/YR X $1.50/1000 GALLON                  23,400

       1 FULL TIME MAINTENANCE MAN AND METER READER

                 $30,000/YR W/BENEFIT                               30,000

                                         TOTAL INITIAL COST     $1,985,000

        COST FOR AN ADDITIONAL 9 YRS OF O&M COSTS BASED ON
        $37,000/YR (PRODUCTION AND LABOR COST LISTED ABOVE);
        PRESENT WORTH AT 9 PERCENT PER ANNUM INTEREST AND
        INFLATION AT 5 PERCENT PER ANNUM

                  PRESENT WORTH (6.75 X 53,400/YR)                $360,000.


